Nonopioid effect of morphine on electrically evoked acetylcholine release from Torpedo electromotor neurons.
The release of acetylcholine from Torpedo electric organ slices following their electrical stimulation was modulated by morphine, by the muscarinic antagonist atropine, and by the nicotinic antagonist tubocurarine. Addition of either atropine or tubocurarine in the presence of the acetylcholinesterase inhibitor phospholine iodide enhanced acetylcholine release. The effects of the two antagonists were additive, a result suggesting that the secreted acetylcholine regulates its own release by activating both muscarinic and nicotinic cholinergic receptors and that these receptors inhibit acetylcholine release by different mechanisms. The effects of opiates on acetylcholine release were examined under conditions in which the cholinergic modulation of release is blocked, i.e., in the presence of atropine and tubocurarine. These experiments revealed that electrically evoked release of acetylcholine is blocked by the opiate agonists morphine and levorphanol. However, the inhibitory effect of morphine on acetylcholine release was not reversed by the opioid antagonist naloxone. Furthermore, dextrorphan, the nonopioid stereoisomer of levorphanol, had the same inhibitory effect as its opioid counterpart. These findings suggest that the effects of opiates on electrically evoked release of acetylcholine are not mediated by opioid receptors. The possible mechanisms underlying these nonopioid effects of morphine and levorphanol are discussed.